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PRO CESS FOR THE PREPARATION OF A BIOLOGICAL MATERIAL FOR_ 
EXA MINATION WITH A MICROSCOPE AS WELL AS CORRESPONDI NG 
ARRA NGEMENT WITH A BIOLOGICAL MATERIAL PREPARED IN SUCH A 

MANNER 

5 

The present invention relates to a process for the 
preparation of a biological material or compound, 
particularly a section of tissue on an object carrier, for . 
examination with a microscope as well as a corresponding . 

10 arrangement of a biological material prepared in such a 
manner on carrier means, for example a glass object 
carrier. In particular, the present invention relates to 
such a process for the preparation of an. examination of the 
biological material (in the following also described as 

15 examination material) with a laser micro-dissection system, 
with which individual objects can be cut and/or catapulted 
by means of laser radiation out of the biological material 
and collected in suitable receiving vessels. 

20 Individual objects, which are arranged on a planar object 
carrier, to be selected with the aid of a computer and to 
be processed with a laser beam are known from W07 97/29355 
A or WO 01/73398 A of the Applicant. In this case, a 
selected object can be separated with the aid of a computer 

25 from the surrounding mass by means. of the laser beam for 
example, in order to release the object selected in each 
case from the surrounding mass. Subsequently, the released 
object can be catapulted by a laser-induced transport 
process with the aid of a laser beam, which is directed' 

30 onto the released object, from the object carrier to a 
collecting vessel. The laser micro-dissection system 
therefore, apart from a microscope for examining or 
observing the examination material present on : the 
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respective object carrier , also comprises a laser device, 
which directs a laser beam, preferably a UV laser beam, 
onto the examination material, in order to separate and/or. * 
catapult an object, which has been previously selected, out 
5 of the surrounding examination material. Micro centrifuge 
or Eppendorf containers and/or the caps of such can be 
considered as receptacles, for example. Likewise so-called 
micro titration plates with a plurality of recesses or 
"wells" can be used as. receptacles. 

10 

It is generally necessary when seperating the examination 
materials, which is to be examined with a microscope and 
prepared for subsequent processing for example, to seperate 
the examination material in such a manner that said 
15 examination material when observing the examination 

material with the microscope can be visualized in the 
optimum way. 

In principle, however, the problem arising with biological 
20 examination materials such as, for example, tissue sections 
is that the examination material placed on the respective 
object carrier does not have a completely even surface, so 
that sufficiently good visual examination over the entire 
surface of the examination material is impossible. With 
25 laser-assisted processing of biological examination 

materials, in accordance with the laser dissection process 
of the Applicant described above for example, use of the 
micro-dissection system as recommended is facilitated, 
improved and/or only possible through the use of the ' 
30 mixture, preparation and/or pure substance. . 

The underlying object of the present invention is therefore 
to provide a process for preparing a biological examination 



material for examination with a microscope as well as an 
arrangement with a biological material prepared in such a 
manner and carrier means, on which the biological material 
is arranged, whereby the visual examination characteristics 
of the biological material are improved, so that as a 
result of improved visualization better and more precise 
observation of the biological material with the microscope 
is possible. In particular, the biological compound 
prepared with help of the present invention should also be 
suitable for use in a laser micro-dissection system of the 
kind described above, without disadvantageously affecting 
the visual characteristics of the material due to laser 
radiation. 

This object is achieved in accordance with the invention by 
a process with the features of Claim 1 and/or an 
arrangement with the features of Claim 22. The sub-claims 
define preferred and advantageous embodiments of the 
present invention. 

In the context of the present invention, it is proposed 
that a transparent, i.e. translucent substance dissolved, in 
a solvent in the form of a preparation, mixture and/or pure 
substance is applied onto the biological material in order ^ 
to smooth out irregularities in the surface of the 
respective biological material, for example a tissue 
section, and therefore to improve visualization of the 
biological material and the possibility of observation with 
a microscope. Furthermore, the preparation, mixture and/or 
pure substance, are constituted in such a manner that, after 
being applied to the surface of the examination material, . 
it solidifies or hardens by drying, hardening or : 
polymerization, so that, a solidified film is formed 



4 



preferably over the entire surface of the examination 
material. 

As already mentioned above, irregularities in the surface 
5 of the respective examination material can be smoothed out 
by means of the monomer or polymer substance applied so 
that a substantially uniform, even surface of the 
examination material is obtained. The diffuse light scatter 
altered in such a way permits simple and precise 

10 examination of the examination material with a microscope. 
. Furthermore, a protective film is thus formed, which 
protects the surface of the examination material against 
contamination, decomposition or degradation of examination- 
relevant components through dust or RNAs for example, and 

15 in addition structurally supports the entire substance to 

be examined, so that when individual objects are cut with a 
laser beam, a UV laser beam for example, no particles chip 
off or if catapulted with the laser beam no undesirable 
particles arise or chip off on the object carrier. 

20 

The substance proposed in accordance with the invention in 
the form of a preparation, mixture and/or pure substance is 
preferably constituted in such a manner that it can be 
. applied onto the surface of the specimen as easily as 

25 . possible. Therefore the transparent preparation, mixture . 
and/or pure substance dissolved in the solvent can be 
constituted in the form of a spray or immersion bath, for 
example. Likewise, the preparation, mixture and/or pure 
substance preferably is non- or at least hardly toxic, that 

30 is to say it is not harmful, since in the event of 

subsequent processing of the compound, for example, by 
means of laser radiation the film in its final state as 
well as the corresponding object released by the laser 
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radiation remains clinging on the respective object and 
together with this is kept in a suitable . vessel to be more 
closely examined afterwards by a control person. Since such 
samples cut or catapulted out are usually dissolved in an 
5 aqueous solution for further processing, the preparation, 
mixture and/or pure substance applied onto the respective 
examination material should also be easily soluble in . 
aqueous solution. 

10 Likewise, a preparation, mixture and/or pure substance is 

preferably used, which is constituted in such a manner that 
as far as possible there is no effect whatsoever on 
subsequent analyses, e.g. molecular analyses. As a 
preparation, mixture and/or pure substance according to the 

15 invention therefore harmful, mixtures, preparations or pure 
substances preferably do not come into consideration for 
the examination material with the purpose of its 
examination, as for example short- or long-chain and/or 
totally or partly unsaturated acids and/or bases, poly- 

20 amides, -alcohols, -carbonates, silicones or mixtures 

and/or preparations thereof or similar substances, which 
. > may be used as a preparation, mixture and/or pure 
substance.. 

25 If the intention is to use the compound prepared in 

accordance with the invention in a laser micro-dissection.. 
. system, the preparation, mixture and/or pure substance 
applied, dependent upon the wavelength of the laser used, 
is also preferably constituted in such a manner. that the 

30 laser light emitted by the laser is completely absorbed as 
far as possible by this preparation, mixture and/or pure 
substance in order to be able to cut or catapult out the , 
preparation, mixture and/or pure substance including the 
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examination material covered therewith as effectively as 
possible, i.e. with, optimum efficiency. 

As already described, the preparation, mixture and/or pure: 
5 substance is dissolved in a solvent or applied directly as 
pure substance onto the surface of the respective 
examination material. As a solvent, for example, 
isopropanol or other short-chain alcohols, ketones, esters, 
water or mixtures thereof or similar substances serving as 

10 solvents with or without stabilizing agents can be used. .. 
After the solvent has evaporated or flashed off, 
solidification or build up of a polymer structure or 
polymerization may take place and thus the formation of the 
desired protective film, which smoothes out irregularities 

15 in the surface of the examination material . For as good 
observation as possible of the examination material the 
preparation, mixture and/or pure substance in its: final 
state there should be a balance between the refractive 
index onto the examination material and its surrounding 

20 materials, resulting in a reduction of undesirable 
scattered light. 

Since in the field of laser micro dissection, work is 
frequently carried out with cut sections, which are, for 

25 example, coloured with histochemical or immunological dyes, 
the preparation, mixture and/or pure substance is 
preferably also constituted in such a manner that it 
minimizes reciprocal effects of the laser, when such 
sections coloured with histochemical or immunological dyes 

30 for example are cut and consequently improves, the . 
examination and manipulation characteristics of the 
examination material. The same also applies to fluorescent- 
coloured examination materials, whereby when the 
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examination materials are radiated with light of a 
wavelength, the fluorescence in the corresponding coloured 
objects can be excited, in order thus to be able to 
determine different visual characteristics of the 
5 examination material. In particular, it is possible for 

example to make a distinction between malignant and benign 
cells of the compound examined in this way etc. Therefore, 
it is advantageous if substances, which for example 
preserve the RNA, DNA and/or proteins of the examination 
10 material and/or promote the fluorescence of the dyes in the 
desired way, are worked into the film to be applied onto 
the surface of the examination material. 

The present invention is described below in detail. with 
15 reference to the accompanying drawing on the basis of 
preferred embodiments. 

In the single figure, an object carrier 1 is illustrated 
with examination material 2, a section of tissue applied 

20. thereon, for example. The object carrier 1 can in 

particular concern a conventional glass object carrier -.' 
However, a glass object carrier with a foil or membrane 
. stretched over it, which absorbs the laser light of the 
laser used in each case, can also be employed so that the 

25 membrane as well as the examination material 2 present 
thereon is cut and possibly catapulted out into a 
collecting vessel. The use of such a membrane ensures that 
the examination, material 2, cut out by the laser radiation, 
is transferred integrally to the collecting vessel. 

30 Finally, only one membrane or a membrane-membrane 

combination can also be used as an object carrier for 
example, whereby in the latter case the lower membrane is 
laser-light absorbing and serves as a carrier, while the 
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membrane directly below the examination material 2 and the 
membrane present on the other membrane is laser light- 
absorbing and thus can be catapulted together with the 
examination material 2. 
5 " • • . ■• ':. 

. As also evident from the drawing, a transparent film 3 that 
contains non-toxic preparations, mixtures or pure, 
substances, which are not harmful for the examination 
material with regard to the examination is applied onto the 

10 surface of the examination material 2. These may be short- 
or long-chain and/or totally or partly unsaturated acids 
and/or bases, poly-amides, -alcohols, -carbonates or 
silicones or mixtures and/or preparations thereof or 
similar substances, which may be used as a preparation, 

15 mixture and/or pure substance. The substances used in each 
case preferably should not negatively affect the 
examination material and/or tissue 2 and/or influence or 
even destroy the tissue or substances or agents introduced 
into the tissue for the purpose of the examination, as the 

20 result of undesirable chemical reactions, e.g. 

complexation, formation of radicals or other reactions. 

The preparation, mixture and/or pure substance is dissolved 
in a solvent or applied as a pure substance onto the 

25 surface of the examination material 2, whereby this can 
take place in a simple and easy way by spraying as an 
aerosol, brushing or even by immersing the examination 
material, in an immersion bath. Since the preparation, 
mixture and/or pure substance is applied * in a liquid state 

30 or as an aerosol onto the surface of the examination 
material 2, the corresponding liquid or aerosol can 
penetrate the irregularities, formed in. th^ surface of the 
examination material 2 as illustrated in the drawing, and 
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thus smooth these out. Through appropriate measures, the 
examination material changes from its initial state, in 
which the preparation, mixture and/or pure substance is 
present at a very great distance between the individual 
5; polymer strands or in a "de-convoluted" condition, into its 
final state, in which the polymer strands develop, 
diversify, for example "convolute" or "fray". The 
preparation, mixture, and/or pure substance solidifies by 
evaporation of the -solvent content or by .reaction, so that 

10 the film 3 applied onto the surface of the examination 

. material 2 solidifies and dries throughout, i.e. a type of 
through hardening of the film 3 takes place. It should be 
noted however it is not essential that an . absolutely dry 
: and mechanically very solid state has to be assumed.. It is 

15 already sufficient if solidification and/or consolidation . 
of the film 3 takes place in such a manner that cutting and 
catapulting out with a laser is possible, i.e. it is enough 
if the film 3 is dry and solidified so that it is no longer 
tacky for example. 

20 

Since after the solvent has evaporated the polymer 
structure solidifies and thus the protective film 3 forms, 
on the examination material 2, which in particular smoothes 
out irregularities in the surface of the examination 

25 material 2 and thus improves the visual quality of the 
examination material 2, the preparation, mixture and/or 
pure substance should be constituted in such a manner that 
in its polymerized and/or consolidated or solidified and 
substantially solvent-free structure it, permits optimum 

30 visual characteristics for the precise visual examination 

of the examination material 2 with a microscope/, in a laser 
micro-dissection system for example. This happens for 
example . through lateral homogenization of the optical path 
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through the examination material. Ideally, minimization or 
prevention of undesirable scattered light and balancing of 
the refractive index onto the material surrounding. the 
examination material/ such as, . for example, the carrier 
5 membrane or the glass object carrier, take place. 

As commercial products, which can be employed in the 
context of the present invention for producing the 
protective film 3, the following preparations sold under 

10 the brand names "Formvar" ® or "Pinpoint" ®. can be used 
for example. Particularly advantageous is the use of the 
preparation sold under the brand name "Gum Rosin"®, which 
fulfills all characteristics and/or requirements described 
herein on the preparation and particularly facilitates 

15 effective smoothing out of irregularities in. the respective 
tissue section and/or examination material 2 and thus makes 
possible substantially improved visualization and in 
addition is simple to apply, being easily soluble in 
aqueous medium. Furthermore, the latter preparation is also; 

20 constituted in such a manner that in no way it affects 

subsequent molecular analyses, and due to its absorptive 
properties with regard to UV laser light can be very easily 
cut or catapulted in its final state with a UV laser . 
The resin composition of the preparation. "Gum Rosin" ® is \ 

25 approximately as follows: 

Resinous acid content: 

Abietic acid 
30 Levopimaric acid 
Neoabietic acid 
Palustric acid 



18% 
32% 
11% 
12% 
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9% 
3% 
5% 

5 Neutral content: 10% 

In the field of laser micro-dissection cut out and/or 
catapulted samples are usually dissolved in aqueous 
solution (buffer medium of the most varied kind, depending 
10 upon the analysis required) for subsequent processing . 

Therefore, it is generally desirable if the protective film 
3 applied onto the surface of the examination material 2 is 
easily soluble in aqueous medium. 

15 As already described above when cutting and/or catapulting 
out samples in a laser micro-dissection system, reciprocal 
effects between the laser used and the sample can arise in 
such a manner that certain visual characteristics of the. 
sample, which are necessary for subsequent molecular 

20 analyses etc. are affected or altered. Thus, for such 

molecular analyses sections are frequently coloured with 
histochemical or immunological dyes for example, or 
fluorescent-coloured compounds are used for example, 
whereby the fluorescence of the compound is evaluated 

25 during the subsequent analysis of the compound . When 

cutting such compounds by means of a laser, the effect of 
the fluorescence and of the dyes as well as for. example the 
RNA, DNA or proteins of the. compound are impaired. 

30 Therefore, it is advantageous if the mixture, preparation 
or pure substance 3 applied onto the surface of the 
examination material 2 contains substances preserving or. 
otherwise improving the visual characteristics of the 



Pimaric acid 
Isopimaric acid 
Others 
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examination material. In particular substances, which 
preserve the RNA ("ribonucleic acid") and/or substances, 
which promote the fluorescence characteristics of the dyes 
or generally the effect of the dyes, that is to say 
5 influence these in the desired way, are suitable. 

For example, in order to preserve the RNA of the 
examination material 2, the protective film 3 can contain 
in particular a substance sold under the brand name 
10 RNAlater ® by the Ambion company, whereby this concerns an 
RNA stabilizing agent. Likewise, similar RNA preserving •'. 
agents, which are based for example on ammonium sulfate in 
an aqueous solution can be used. 

15 Concerning the substances for preserving and/or achieving 
the desired fluorescence visual characteristics of the 
compound, both f luorophors, . i . e . dyes, which emit light of 
other wavelength (s) for excitement with defined excitation . 
wavelengths, as well as so-called "quenchers" i.e. agents, \ 

20 which prevent fluorescence emission with certain light 

wavelengths by de-excitation onto radiation-less channels, 
into which the mixture, preparation or pure substance 
forming the protective film 3 are directed. "Quenchers" in 
the actual physico-chemical sense are substances, which due 

25 to their electronic structure can very easily absorb energy 
and ..then give off this energy without radiation or release 
this energy onto other de-excitation channels, which is not 
harmful to tissues or molecules. Examples of such 
quenchers, which can be used in the protective film 3, are 

30 ketones such as dimethylketone, dimethylamine, 

phenylmethyl ketone or acetyl naphtalene. The quenchers 
specified above are used in the protective . film 3. 
particularly if the application of energy by the laser used 
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is so great that due to energy transfer to other molecules, 
for example the macromolecule DNA, RNA or proteins , these 
could be destroyed by direct bond splitting, conformation 
change or other alterations in the primary, tertiary or 
5 quaternary structure or could be affected unfavourably for 
subsequent examinations. 

. In particular quenchers, which by quenching in the sense of 
a Stern Vollmer analysis prevent the fluorescence 

10 substantially more effectively with regard to bimolecular 

quenching than its self de-excitation permits with inherent 
uni-molecular kinetics, are used within the scope of the^ 
present invention. This means that the fluorescence life 
span in the presence of the quencher substance is 

15 significantly shorter than if the quencher substance were 
absent. Implicitly, higher molecular kinetics are also 
included in these assumptions. 

• "■ Although the present invention has been described above on 
20 the basis of the preferred scope of application for. 

preparing a biological examination material or compound 2, 
naturally application of the process described above to 
other (organic or inorganic) examination materials, 
. particularly also non biological examination materials, in 
25 order to optimize the visual characteristics for subsequent 
examination with a microscope, is also, in principle 
conceivable. 



